Capacitation-like changes occur in mouse spermatozoa cooled to low temperatures.
Previously we showed that >70% of mouse spermatozoa cooled slowly from 37 degrees C to 4 degrees C and warmed have undergone capacitation-like changes as examined by a chlortetracycline staining assay. These membrane changes are reflected in the ability of cooled spermatozoa to achieve fertilization rates in vitro similar to those of uncooled controls when added to oocytes immediately upon warming. The aim of this study was to determine the nature of these membrane changes. We found they were not dependent upon the rate of cooling to 4 degrees C and similar changes were observed when spermatozoa were cooled to higher temperatures (10 degrees and 20 degrees C), but it took longer for 50% of the spermatozoa to undergo such changes (3, 18, and 27 min for spermatozoa held at 4 degrees, 10 degrees, and 20 degrees C, respectively). Mixing cooled spermatozoa with oocytes immediately upon warming produced fertilization rates similar to fresh spermatozoa capacitated in vitro for 90 min before the oocytes were added. The rate of sperm penetration as determined by the fluorescent DNA stain Hoescht 33258 was also similar. However, the penetration time for cooled spermatozoa was significantly shortened when they were preincubated for 90 min before being added to oocytes. We conclude that membrane changes resembling capacitation (1) occur during cooling to temperatures above freezing, (2) are independent of cooling rate, (3) proceed faster at lower temperatures, and (4) obviate the need for prior capacitation in vitro before mixing with oocytes.